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Background: With the continuous development of arthroscopic techniques, the majority of superior
labrum anterior-posterior (SLAP) lesions can be treated with minimally invasive endoscopic repair. The
aim of this study was to determine the efﬁcacy of arthroscopic capsulolabral reconstruction of SLAP
lesions with extensive tears.
Methods: Eighteen patients with SLAP lesions with extensive tears (median age, 27.50 years) were
included in this study. Twelve patients had type-V SLAP lesions, 4 patients had type-VIII SLAP lesions, and
2 patients had deeply located SLAP lesions. The average duration of follow-up was 15.83 months (range,
11e22 months). Outcome measures included shoulder range of motion (ROM), American Shoulder and
Elbow Surgeons (ASES) and Constant-Murley scores, and visual analogue scale (VAS) pain score.
Results: After arthroscopic surgery, shoulder forward ﬂexion, shoulder external rotation, and external
rotation in 90 of abduction were signiﬁcantly greater than before surgery (169.5 vs. 165.5, P ¼ 0.001),
(90 vs. 63.5, P < 0.001), and (90 vs. 81.5, P ¼ 0.004), respectively. Median ASES and Constant-Murley
scores after surgery were both 94 as compared to 77.0 and 77.5, respectively, before surgery (both,
P < 0.001). The median VAS score decreased to 1.5 after surgery as compared to 6 before surgery
(P < 0.001).
Conclusions: Arthroscopic repair of SLAP lesions with extensive tears can achieve good outcomes.
 2013 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Tears of the superior glenoid labrum of the shoulder commonly
occur in throwing athletes, though their incidence is thought to be
low.1 Synder et al.2,3 were the ﬁrst to describe these lesions, and
called them superior labrum anterior-posterior (SLAP) lesions and
provided a classiﬁcation scheme of 4 types. Since the classiﬁcation
scheme was introduced by Synder et al., other authors have
expanded it to include a number of different pathologies.4e9
Despite the recognition of SLAP lesions, diagnosis can be chal-
lenging. Physical examination and typical orthopedic tests are non-
speciﬁc, and imaging studies are of limited value.10 Diagnosis of
SLAP lesions is made on the basis of arthroscopic ﬁndings in most
cases.11e13
Surgical repair of SLAP lesions has been considered challenging;
however, with the continuous development of arthroscopic tech-
niques the majority of lesions can be treated with minimally
invasive endoscopic repair.14e16 However, there are only a few re-
ports of endoscopic repair for SLAP lesions with extensive anteriorx: þ86 20 36653539.
m, xiaofei_zheng1@yeah.net
ciates Ltd. Published by Elsevier Ltor/and posterior tears.5e7 In this report, we retrospectively
reviewed the outcomes of 18 cases of severe SLAP lesions treated
with arthroscopic capsulolabral reconstruction.
2. Materials and methods
The records of all patients with severe SLAP tears of the shoulder and combined
injuries who underwent arthroscopic treatment from March 2007 to April 2009
were retrospectively reviewed. Patients were included in the analysis if they had a
SLAP lesionwith awide tear. Patients were excluded if they had a simple SLAP lesion,
engaged HilleSachs lesions, capsular relaxation, any prior shoulder surgery, or
symptoms of long head of biceps (LHB) tendon rupture; patients with bony Bankart
lesions were included if they had a SLAP tear. All patients received a physical ex-
amination and magnetic resonance imaging (MRI). Conventional radiographs were
performed to exclude fractures. In all cases, the diagnosis of a SLAP lesion and other
associated injuries was conﬁrmed by arthroscopy. Approval for the study was ob-
tained from the Institutional Review Board of our hospital and the requirement of
informed patient consent was waived due to the retrospective nature of the study.
2.1. Surgical methods
Patients underwent general anesthesia and were placed in the lateral decubitus
position with 30 posterior tilt, and the armwas suspended in 30 of abduction and
20 of ﬂexion using 3 kg of traction. All surgeries were performed by the same
experienced orthopedic surgeon. Instability was diagnosed intraoperatively. The
surgical technique for patients with anterior instability included Bankart repair and
capsular shift.d. All rights reserved.
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ORIGINAL RESEARCHRoutine surgical portals include the posterior portal, anterior portal, and
superoanterior portal. A Wilmington portal was added for the repair of poster-
osuperior tears. If there was posteroinferior tear, the posterior portal was placed
slightly inferior and lateral to the standard portal for facilitating suture anchor
placement and suture passage. First, the glenohumeral joint was explored to identify
the type of the glenoid labral tear, i.e., Bankart lesion, SLAP lesion, and poster-
oinferior labral tear (or Kim lesion), and also to identify whether there were other
lesions such as a HilleSachs lesion, synovial hyperplasia, rotator cuff tear, intra-
articular loose bodies, capsular laxity, and bone defects of shoulder glenoid. The
synovial hyperplasia and intra-articular loose bodies were treated ﬁrst. A mechan-
ical shaver or bur was used to abrade the anterior or posterior glenoid to create a
bleeding surface to which the capsulolabral complex was to be reattached.
For capsulolabral reconstruction, 3.5 Twinﬁx Ti 3.5 suture anchors (Smith &
Nephew, Andover) loaded with two No. 2 ultrabraid sutures were used. For type-II
SLAP lesions associated with other types of tears (such as type-V SLAP or type
VIII-SLAP in the area of the long head of the biceps insertion), the superior labrum
and biceps anchor complex detached from the superior glenoid which resulted in
instability. These tears necessitate attachment to the glenoid to achieve an
approximate reduction of the semi-circular avulsion of the glenoid labrum. Thus, the
suture anchors were placed at the 1-o’clock position (right shoulder), and the su-
perior labrum and biceps anchor complex were ﬁxed. For anterior (type-V SLAP) and
posterior (type VIII-SLAP) lesions, the lowest anchor was placed at one half to 1
position on the clock face superior to the lowest extent of the labral lesions (if the
inferior margin of the lesion was at the 6:30 o’clock position, the ﬁrst anchor was
placed at the 7:30 o’clock position), and suture passage through the labrum was
performed with the curved ACCU-PASS Suture Shuttle (Smith & Nephew, Andover).
On average, 5.5 þ 1.2 (range, 4e7) anchors were used to repair the SLAP lesions.
2.2. Postoperative rehabilitation
Based on the severity of the injury and the quality of surgical reconstruction, the
patient’s arm was immobilized for 4e6 weeks after surgery. The shoulder was
abducted 30 and prevented from external rotation. Patients began active wrist and
hand range of motion on postoperative day 1. Codman Circumductionwas started at
2 weeks. At 4 weeks, the patient carried out passive pain-free shoulder ﬂexion,
external rotation, and abduction. The patients were allowed to resume normal ac-
tivities within 10e12 weeks after surgery.
2.3. Follow-up and outcome measures
Patients were seen at 3 and 6 months after surgery, and thereafter every 3e6
months. Follow-up examination included symptoms and physical signs, evaluation
of pain by visual analogue scale (VAS) pain score, range of motion, American
Shoulder and Elbow Surgeons (ASES) score,3 and Constant-Murley score.4 Data
obtained at the 12-month follow-up visit were used for the statistical analysis.
2.4. Statistical analysis
Baseline characteristics were presented as median (interquartile range [IQR],
25th, 75th percentile) when variables were continuous, and count (percentage)
when variables were categorical. The angle of shoulder forward ﬂexion and shoulder
external rotation, ASES score, VAS score, and Constant-Murley score were compared
by theWilcoxon signed rank test. All statistic assessments were evaluated at the 0.05
level of signiﬁcance. Statistical analyses were performed using SAS 9.2 statistics
software (SAS Institute Inc., Cary, NC, USA).
3. Results
3.1. Baseline characteristics
After applying the inclusion and exclusion criteria, 18 patients
with SLAP lesions who received surgery between March 2007 and
April 2009 were included in the analysis. Baseline characteristics
are presented in Table 1. The median patient age was 27.50 (22.75,
31.25) years, and 66.67% of the patients were males. All patients
were active in sports. There were 6 cases of left-sided injury and 12
cases of right-sided injury, and the dominant side was involved in
14 cases. A history of recurrent anterior shoulder dislocation was
found in 12 (66.67%) patients, and the median number of disloca-
tions in these patients was 12 (6.50, 17.25). In these 12 patients,
external rotation was restricted at 0 and 90 abduction. The
Apprehension Relocation Test (ART)17 was positive in 7 patients;
the O’Brien test18 was positive in 10 patients; the Jerk test19 and
Kim test20 were positive in 5 patients. Anterior or posterior
Table 2
Summary of Surgical ﬁndings.
Type of injury
SLAP type V 12 (66.67%)
SLAP type VIII 4 (22.22%)
New 2 (11.11%)
Combined HilleSachs lesion 9 (50.00%)
Combined bony Bankart lesion 5 (27.78%)
Combined intra-articular loose 1 (5.56%)
Data presented as count (percentage).
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ORIGINAL RESEARCHinstability was found in 12 cases. The average duration of follow-up
was 15.83 months (range, 11e22 months).3.2. Surgical ﬁndings
Surgical ﬁndings are presented in Table 1 and summarized in
Table 2. No patients were found to have hyperlaxity or general
ligament laxity, and no tears extended into the LHB. There were 12
patients with type-V SLAP lesions, i.e., a Bankart lesion and type-II
SLAP lesion. A type-V lesion was deﬁned as a superior labral tear
conﬂuent with an anterior-inferior labral tear or Bankart lesion
(Fig. 1A). Suture anchors were used to reconstruct the torn labrum
and re-attach detached biceps anchor (Fig. 1B). Three patients were
found to have type-VIII SLAP lesions of the glenoid labrum, i.e.,
type-II SLAP lesion combined posteroinferior labral tear. In this
lesion, there is an avulsion of the biceps anchor (type-II SLAP) with
extension of the labral tear posteriorly along the glenoid (Figs. 2A
and 3B). Suture anchors were used to reconstruct the torn labrum
and ﬁx the detached biceps anchor (Fig. 2C). There were 2 patientsFig. 1. A 20-year-old male with recurrent dislocation of the right shoulder. A) A SLAP type V l
repair is visualized. A total of 4 anchors were used for the repair.
Fig. 2. A 27-year-old female with left shoulder pain in abduction and external rotation. In
extension of labral tear posteroinferior, i.e., type II SLAP combined with posteroinferior lab
anterior portal). C) The type-VIII SLAP repair is visualized.with deep lesions that may have been overlooked due to their
location. In these cases, the biceps tendon and biceps anchor were
intact, the labro-capsular periosteal sleeve avulsion extended from
the anterosuperior to the posteroinferior labrum and was dis-
located medially over the glenoid to the neck of the glenoid (Fig. 3A
and B). Suture anchors were used to reconstruct the labro-capsular
periosteal complex. During the process of repairing the labro-
capsular periosteal complex, it was relatively difﬁcult to pass the
suture through the labro-capsular periosteal complex because of
the deep location. Reverse penetration (from the glenoid side to the
capsular side) was needed to complete the suture passage for the
reduction of the medially avulsed labro-capsular periosteal com-
plex (Fig. 3C). In total, 9 patients had combined HilleSachs lesions,
5 patients had combined bony Bankart lesions, and 1 patient had
combined intra-articular loose bodies that required removal.
No intraoperative complications occurred in any patients
including brachial plexus injury, injury of major blood vessels or
other nerves, or cervical or thoracodorsal fascia cavity edema
caused by extravasation of lavage ﬂuid. No postoperative compli-
cations, such as infection occurred.3.3. Postoperative evaluation
No postoperative re-dislocation occurred in the patients. All the
patients returned to their pre-injury work, and 6 patients partici-
pated in contact sports. Pre- and 6 month postoperative shoulder
range of motion (ROM) data are shown in Fig. 4. Shoulder forward
ﬂexion after arthroscopic surgery was signiﬁcantly greater than
before surgery (169.5 vs. 165.5, P ¼ 0.001), shoulder external
rotation after surgery was signiﬁcantly greater than before surgeryesion was identiﬁed, i.e., type II SLAP with combined Bankart lesion. B) The type-V SLAP
traoperatively, a type VIII SLAP lesion (detachment of the biceps tendon anchor with
ral tear) was identiﬁed. A) Type II SLAP lesion. B) Posterior labral tear (view from the
Fig. 3. A 40-year-old female with limited right shoulder elevation. An unrecognized type of SLAP lesion was identiﬁed. A) Type III SLAP lesion with biceps tendon anchor present. B)
the labro-capsular periosteal sleeve avulsion extended from the anterosuperior to the posteroinferior labrum, and was dislocated medially over the glenoid to the neck of the
glenoid, the biceps tendon and biceps anchor were intact, (arrow). C) Dislocated labro-capsular periosteal complex was reconstructed on the edge of the glenoid using suture
anchors.
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ORIGINAL RESEARCH(90 vs. 63.5, P < 0.001). Finally, external rotation in 90 of
abduction after surgery was signiﬁcantly greater than before sur-
gery (90 vs. 81.5, P ¼ 0.004).
Pre- and 6 month postoperative ASES, VAS, and Constant-
Murley scores are shown in Fig. 5. Median ASES and Constant-
Murley scores after surgery were both 94 as compared to 77.0
and 77.5, respectively, before surgery and the difference was sig-
niﬁcant (both, P < 0.001). The median VAS score decreased to 1.5
after surgery as compared to 6 before surgery (P < 0.001).
4. Discussion
This report has shown that arthroscopic reconstruction of
shoulder’s labrum with extensive tears can be successfully
managed by minimally invasive arthroscopic techniques. Arthro-
scopic surgery is being used more commonly for the repair of SLAP
lesions,21 and good clinical outcomes have been reported.22e25
Moreover, arthroscopic surgery provides the beneﬁts of less inva-
sive surgery which includes less interference on shoulder mobility,Fig. 4. Shoulder range of motion before and 6 months after surgery. A) Shoulder forward ﬂe
90 abduction. * Indicates signiﬁcant difference (P < 0.001).
Fig. 5. A) ASES, B) VAS, and C) Constant-Murley scores before and 6 mfewer complications, and faster functional rehabilitation. Impor-
tantly, the most important role of arthroscopy is diagnostic as it
allows for better exploration of the surgical site than does open
surgery; in most cases SLAP lesions and other tears of the glenoid
labrum can only be diagnosed by arthroscopy.12,13 In addition, we
have reported a type of SLAP lesion that is located deep, and thus
may be overlooked unless a thorough examination is performed.
The glenoid labrum plays a supporting role in maintaining the
stability of the shoulder joint, and is commonly divided into 6
zones: zone 1, the superior labrum; zone 2, the anterosuperior
labrum above the mid-glenoid fossa; zone 3, the anteroinferior
labrum below the mid-glenoid fossa; zone 4, the inferior labrum;
zone 5, the posteroinferior labrum; and zone 6, the posterosuperior
labrum.26 The circular labrum increases the depth of the glenoid
around the humeral head, resulting in increased stability.26
A SLAP lesion is a tear of the superior glenoid labrum, which
occurs between zone 2 and zone 6 of the labrum, and is caused by
direct force while the upper limb is in abduction and anteﬂexion.27
A history of upper extremity traction and repetitive motion asxion. B) Shoulder external rotation. C) External rotation with the shoulder positioned at
onths after surgery. * Indicates signiﬁcant difference (P < 0.001).
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ORIGINAL RESEARCHoccurs in badminton, swimming, basketball, and throwing sports
increases the risk of a SLAP injury.27 If the SLAP injury is combined
with an extensive anterior and/or posterior tear, it is likely that the
shoulder was in a high degree of ﬂexion when the injury occurred.
Excessive external rotation results in an anteroinferior tear, and
internal rotation results in a posteroinferior tear.27
In the 1990s, Snyder et al.2,3 divided SLAP lesions into 4 basic
types (Table 3). In 1995, Maffet et al.4 described other types of SLAP
lesions and deﬁned them as types VeVII (Table 3). Since that time, a
number of other types of SLAP lesions have been described
(Table 3).5e7 The diagnosis of SLAP lesions is challenging.13 A his-
tory of injury or excessive exercise may suggest a labral tear. Some
patients complain of shoulder pain during shoulder movement, or
in certain positions (mostly abduction and external rotation), which
may be accompanied by intra-articular locking and snapping, and
patients may experience a “sense of falling upper limb” during
throwing. In general, medical history is non-speciﬁc and physical
examination will typically reveal a positive O’Driscoll’s test10 and
O’Brien test.18 More provocative tests are usually needed to diag-
nosis a SLAP lesion combined with other labral tears. For example, a
positive ART suggests a Bankart lesion. The Jerk test and Kim test
are useful for the diagnosis of posterior labral tears. For shoulder
instability caused by a labral tear, multi-directional drawer test can
be performed under general anesthesia and the affected side and
the unaffected side can be compared. Despite the typical results
seen in common testing, study has shown that the sensitivity and
speciﬁcity are low.12,13
Magnetic resonance imaging (MRI) is very useful for the diag-
nosis of lesions of the rotator cuff, biceps tendons, and surrounding
soft tissues. However, it is often difﬁcult to fully evaluate the gle-
noid labrum and the joint capsule with MRI. Early study of MR
arthrography (MRA) reported a sensitivity, speciﬁcity, and accuracy
for the diagnosis of labral tears of 89%, 91%, and 90%, respectively.28
However, recent study has shown that the value of MRA is limited.11
For patients with long-term shoulder pain, a SLAP tear should beTable 3
Classiﬁcation of SLAP lesions.
Type Findings
I Labral and biceps fraying, anchor intact
II Labral fraying with detached biceps tendon anchor
III Bucket handle tear, intact biceps tendon anchor (biceps
separates from bucket handle tear)
IV A bucket handle superior labral tear with associated
extension into the biceps tendon
V A superior labral tear conﬂuent with anterior-inferior
labral tear or Bankart lesion
VI A type-II lesion that included either an anterior or posterior
ﬂap tear of the superior labrum
VII The tear involved the biceps anchor and anterior labrum
with extension into the middle gleno-humeral ligament.
VIII5 Separation of the biceps anchor from the glenoid
with extension of the labral tear posterior-inferior,
IX6 Circular avulsion of the entire labrum from the glenoid
(type II SLAP þ anterior and posterior Bankart lesion)
X6 Type II SLAP lesion þ posteroinferior labral tear without
connection of the 2 lesions,
Pan-global
tear7
Type II SLAP lesion plus anteroinferior (Bankart lesion)
and posteroinferior labral tear (posterior Bankart lesion),
and residual labral attachment is or is not present below
the labrum (5:30 to 6:30 O’clock position)
Identiﬁed
in current
study
The biceps tendon and biceps anchor was intact,
the labro-capsular periosteal sleeve avulsion extended
from the anterosuperior to the posteroinferior labrum,
and was dislocated medially over the glenoid to the neck
of the glenoid.
Snyder Classiﬁcation: Original classiﬁcation includes Types IeIV.2,3
Maffet sub-classiﬁcation: Includes the original IeIV and adds Types VeVII.4considered when the symptoms are not consistent with those
caused by common shoulder diseases, and inmost cases a SLAP tear
can only be diagnosed by arthroscopy.12,13
Because of the many types of SLAP lesions and the frequent
occurrence of other pathologies, surgical repair is complicated,
though in the majority of cases repair can be accomplished
arthroscopically,13e15,29e31 even in cases with extensive circum-
ferential tears.15,16 In addition, arthroscopic surgery has been
shown to provide the same or better results for the repair of SLAP
lesions as open surgery.1,5,13,16,31 Various portals are needed for the
repair of SLAP lesions and associated pathologies. We used the
Wilmington portal to repair posterior SLAP lesions, and the Kim
portal to repair posteroinferior SLAP lesions. In cases of a semi-
circular avulsion, the biceps anchor was ﬁxed ﬁrst at its insertion
point to reset the labrum. For anterior (type-V SLAP) and posterior
(type-VIII SLAP) tears, the lowest anchor was placed at least 1 po-
sition on the clock face superior to the lowest extent of the tear.
Then, the remaining anchors were placed at approximately 1-h
intervals on the clock face. Finally, soft tissue was tied when
reconstructing the labro-capsular complex to increase the stability
of the repair and appropriate tension was used to prevent tearing.
In 2 patients in the current report, the biceps tendon and biceps
anchor were intact, and the labro-capsular periosteal sleeve avul-
sion extended from the anterosuperior to the posteroinferior
labrum and was dislocated medially over the glenoid to the neck of
the glenoid. This lesion can be considered to be a posterior labrum
periosteal sleeve avulsion,8,9 and is not consistent with any of the
SLAP types described. Because of the deep location of these lesions,
theymay have beenmissed if a thorough examination had not been
performed. Knowledge of the various manifestations of SLAP le-
sions is important as failure to recognize the complete lesion and
associated pathologies will lead to poor outcomes.14
Limitations of this report include the small number of patients
and the retrospective nature of the study.5. Conclusions
This report has shown that SLAP lesions with extensive tears can
be successfully repaired arthroscopically.
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